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ABSTRACT 


Te tensile and some compressive, shear and bearing 
properties of a total of 90 samples of 2014, 2024, 6061, 7075 
and 7178 alwalnum alloy extrusions in the TX51X temper have 


been determined. The extrusions ranged in thicknesses from 
0.051 in. to 6.500 in. Ratios among these properties have also 
been computed. -_ 

| Stress-corrosion tests of 18 samples of TX51X 
extrusions have been initiated. 


yr a, eo, StS OS gee 
late 
~~ 
A : 
et a eset 2 EY a TE EE “TS NIN TT NT AE TE a DT ao a Soe LT ART CINE ERNE Tet = 
: ‘yew a6 eos sane es ; : 
Cone ae Do, : Cae , . E re + aw are * ei we ‘ hg : : - ; Aig < 
: a i £2 __ 


ee eee ener 2 Se 


TABLE OF 


Introduction 


~Materlal .. 


Procedure . , 


Summary... 


e 


e 


CONTENTS 


e € . e 
e e e e 
e e e e 


Tables and Figures ... 


ee ite: > | - ene eens Tees et et te 


THIRD QUARTERLY REPORT 
MECHANICAL PROPERTIES, INCLUDING FRACTURE TOUGHNESS AND 


FATIGUE, AND RESISTANCE TO STRESS-CORROSION CRACKING OF 
STRESS-RELIZVED STRETCHED ALUMINUM ALLOY EXTRUSIONS __ 


I. Introduction. | 

‘The tests. being made under this contract are for use 
in establishing design mechanical propertic. 1.1 MTL-HDBK-5A, 
including stress-strain and tangent-modulus curves, for 2014, 
2024, 6061, 7075, 7079 and 71.78 aluminum alloy extrusions in 
the TX51X tempers. For comparison, limited similar tests are 
being made of extrusions in the “heat-treated-by-user" temper. 
Also, some fracture-toughness, axlal-stress fatigue and streus- 
corrosion tests are being made. . 

This Third Quarterly Report summarizes the results of 
tensile and some compressive, shear, bearing and stress- 
corrosion tests made to date on 90 samples of the various alloys 
in the TX51X temper. The samples ranged in thickness from 
0.051 to 6.500 in. | Ds 


II, Material. 

A totai of 92 samples of commercially-produced 
extrusions in the TX51X temper and 14 samples in the 0 temper 
have been received from two producers, The section thickness 
and identification of each sample is shown in Table I, Twelve 
of the samples in the 0 temper have been heat treated or heat 
treated and aged in accordance with applicable conditions in 
Mi1-H-6088D. 


III, Procedure, 


Manhant eal Pnanertied 


Tensile, compressive, shear and bearing specimens 

were taken at locations described in the Second Quarterly 

Report, dated September 15, 1966. The generel dimensions of 

these specimens were shown in Figs. 1 to 3 inclusive of the 

Me ol: Quarterly Report; the testing procedures are as outlined 
in the First Quarterly Report, dated June 15, 1966. 
| Some fracture toughness, axial-fatigue and tensile and 

CG _ compressive modulus specimens have been machined. Procedures 

for testing the fracture toughness and fatigue specimens are 

described in the First Quarterly Report. 


| The tensile and compressive specimens to be used for 
the modulus and stress-strain tests are as shown in Figs. 1 and 
2. In all tests of longitudinal tensile specimens, strains 
will be measured over a 6-in. gage length with an Amsler-Martens 


mirror-type extensometer. In most of the tests of transverse 
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tensile specimens it will be necessary to use smaller specimens 
and measure strains over a 4-, 2- or l-in. gage length. The 


Amsler-Martens mirror-type extensometer will be used to measure 


streins over 4- and 2-in. gage lengths; the Tuckerman optical 

strain gage will be used for the i-in. gage length. In all 

ie Py compressive tests, the Tuckerman optical strain gage will be 

- used (2- or 1- ~in, gage length). The Amsler-Martens extensometer 
over the 6-in. ‘gage length is probably ASTM Class A; over the : 
4-in, and 2-in. gage length it is an ASTM Class b-l. ‘The 


Tuckerman extensometer is an ASTM Class A, 
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Resistance to Stress Corrosion 
Stress-corrosion tests were initdated with specimens 
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from 10 sawples of TK51X extrusions. Adgdi amp] 


ional samplcs 

were selected four corrosion testing, 6 in the TX51X temper and 
7 in the heat-treated-by-user or heat-treated-and-aged-~-by-user 
temper, Test specimens were machined from these samples and 
these specimens will be stressed to the desired levels after 
determination of appropriate tensile properties. The specimens 
used and the procedures foiiowed are as described in the First 


Quarterly Report. 
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IV. Sunmary. | | 
The results of tensile and some compressive, shear 


and bearing tests of 90 samples of extrusions in the TX51X 
temper are as shown in Table II. The tensile properties of ail 


litem, *<-anpteliniaannea 


samples exceed the applicable specified minimum values as shown 
in Table III. 

The ratios among the tensile, compressive and shear 
properties are as shown in Table IV. The ratios among the 
bearing and tensile properties are as shown in Table V. The 
ratios among the pi'operties at different locations with regard 
to width and thickness are as shown in Table VI. The ratios 
among bearing properties obtained using edgewise specimens to 
those using flatwise specimens, are shown in Table VII, 

' The current status of the stress-~-corrosion tests is 
given in Table VIII. Preliminary test results show that stress- 


corrosion cracking has occurred only among specimens from the 
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2024-T3510 and 7075-16510 alloy extrusions. Although tests 
have thus far progressed for a maximum period of only 30 days, 
thsss results indic : srformaiic 
materials. 
For the same alloy and temper, there sometimes is 
_. considerable scatter among certain atresses or ratios of certain 
stresses. In some cases, it is obvious that there 1s a trend 
Wilu Lhickness. However, trends may also be dependent on other 
variables, but until a larger percentage of the total number of 
~ samples has been tested, it does not seem desirable to try to 
analyze this situation thoroughly. 
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Fig. 1 Generel Dimensions of Tensile Specimens For 


Modulus and Stress-Strain Tests 
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: Fig. 2 General Dimensions of Compressive Specimens 


‘fi For Modulus and Stress-Strain Tests 


